Besides having great benefits, dam also holds enormous potential dangers. The collapsed dam will cause devastating flood along the river resulting in loss of lives, properties, damage to public facilities and environment, especially in the downstream area. For safety and prevent the occurrence of the disaster, the operational of dam should always be monitored, inspected and maintained properly continually. With a good monitoring, dam managers will discover as early as possible the problems emerging in the dam, and then perform the appropriate steps to prevent the development of the problems. This paper will perform hydro-geotechnical analysis as a review current condition of slope stability based on the result of soil investigation on present dam condition and review instrumentations installed in Ngancar Dam.
Introduction
Ngancar dam was built in 1944 by the Dutch government [1] and the function of this dam is to the needs of irrigation water in the district of Wonogiri in general and the District Batuwarno particular. Until now Ngancar dam is still able to function properly, although it declined in addressing the needs of irrigation water.
Ngancar dam is geographically located at 7°48'5" S and 110°53'53" E. Dams condition is still functioning properly and technically adequate; dam today is still able to serve the needs of irrigation area measuring 1,300 ha [1] .
In order to improve the operation and safety of dams in Indonesia, the Government has set a new policy, which was originally purely technical dam by giving attention to both prevention and control activities around the dam and upstream watershed-based community participation. In this study will be performed hydro-geotechnical analysis is a review of the condition of slope stability based on the results of soil investigation dam body existing conditions now, and review of instrumentation installed namely: piezometer, deformation, and seepage [2] .
Material and Methods
Inspection study of Ngancar Dam was conducted based on the latest data related to: a. Measurement of Topography and bathymetry data in 2016 using Global Bench Mark (TTG-1161). b. Soil data used for slope stability analysis based on drilling results in 2016 at Ngancar Dam c. Visual observations of dam instrumentation conditions such as: piezometer, deformation and seepage are based on observation data of 2016. d. Seepage analysis on the dam body and v-notch gauge is based on current geotechnical conditions and field observations of 2016. e. To perform the analysis is done based on the guidelines inspection/evaluation Dam and the Guidelines for Common Criteria Dam Design [3] .
Procedure of Observe Piezometer
Make observations by using the Dip Meter tool. Before making observations using the Dip Meter tool, it is necessary to check the tool by dipping the probe into the water to make sure the indicator lights are on and the tone of the sound is working [4] .
The following observation steps:
• Lower the Dip Meter probe into the well to ensure the sound/sound tone and indicator light are on when the probe hits the water level.
•
Pull the probe up slowly until the light turns off and the tone is inaudible.
Moving the probe up and down slowly so as to get into the probe well with the tape measure with the measuring tape against the reference point / face well.
The reading was done several times and the average score was taken.
The amount of pore pressure can be calculated by the following formula: 
Slope stability and seepage analysis
To determine the condition of the stability of the dam slope, used the modified Bishop Method and Janbu. The amount of seepage that comes out from the body of Ngancar Dam is calculated by Seep / W model based on finite element. The calculation result is a Flux that is the discharge (Q) seepage passing through the core. The seep analysis analyzed using the SEEP / W 2007 program is in the maximum reservoir water level (FWL +243.98), normal water level (NWL + 243.20), and minimum water level (LWL +235).
Total Flow Quantity
This value can be computed from the nodal heads and the coefficients of the finite element equation. For example, consider a mesh with only one element, as illustrated in Figure 1 . The objective is to compute the total flow across a vertical section of the element. It can be re-written with the flux value isolated on one side as follows [5] :
In a steady-state analysis, the storage term [ ] 
From Darcy's Law, the total flow between two points is [6] 
The coefficients, c, in Equation (4) are a representation of Equation (5) Therefore, the flow from Node i to Node j is:
In a transient analysis, because of material storage, the calculation of the total flow quantity must include the storage effect. The change in flow quantity due to the storage term can be expressed as: 
Where H1,2,3,4 etc. are the changes of total head at the various nodes between the start and the end of a time step. In general, the average change of total head from Node i to Node j can be expressed as:
Therefore, the change in flow quantity from Node i to Node j due to a change in storage is:
The total flow quantity from Node i to Node j for a transient analysis then becomes:
The total flow quantity through the flux section shown in Figure 1 is:
Result and Discussion
Prior to the analysis of related visual inspection, conducted a study of previous studies related to the condition of the Ngancar Dam. Construction of this dam is built in the Dutch colonial era; which is not found as built drawing, but based on previous studies obtained information that this dam is a rock-earth fill dam Type with impervious core layer. The results of the study of the topography of the location and position of the dam instruments are as follows:
Piezometers
There are 14 pieces of piezometers, which are all types of standpipe. All of the 14 pieces are included 1-piece piezometer piezometers damaged by thick sediment covered ± 10 m in hole piezometers.
Coordinates of each piezometer based on the 2016 topographical measurements using Global Bench Mark are as follows (see Table 1 ). From the monitoring results throughout 2015, shows that only five pieces standpipe piezometers to describe the condition of seepage in the dam body is piezometers Number: 2B Pz, Pz 4, 9 Pz, Pz 10, Pz 18. While other standpipe piezometers are: Pz 1 Pz 2 Pz 6, Pz 6b, Pz 7, Pz 7b, Pz 12, Pz 19 was not found water to a depth end of the piezometer, this may be due to the placement of the piezometers is less precise, so the conditions in piezometers always dry on every reservoir water level condition.
Figure 2. Inspection of stand pipe piezometer at Ngancar Dam
The relationship of water level in the piezometers are also affected by the reservoir water level fluctuations, as seen in the following graph: I II I II I II I II I II I II I II I II I II I II I II I 0  50  100  150  200  250  300  350  400  450  500   I II I II I II I II I II I II I II I II I II I II I II I From the graph above shows that all four piezometers are: Pz-2B; Pz-4; Pz-9; and Pz-10 has a good regression coefficient with R 2 > 0.5 [8] . It means that the existence of piezometers is strongly influenced by the reservoir water level fluctuations, but in piezometers Pz-18 otherwise obtained relationship R 2 < 0.5. This could indicate that the water level readings at the point Pz -18 piezometers conditions need to be evaluated.
As we know that the function is to monitor the movement piezometer phreatic flow in the body of the dam, but if the condition piezometers damage will greatly affect the results of monitoring the dam so it must be repaired in order to precisely predict the leak in the dam body both in static and dynamic load conditions
Deformation Instrument.
At the Ngancar Dam, there are four (4) pieces of benchmarks to monitor deformation in which everything is in good condition. However, not is all measured periodically to determine the movement of the dam decline. In 2016 has performed repeated measurements coordinate deformation-bench mark with readings as follows: 
Seepage gauge
V-notch weir is used to monitor the flow of seepage of the dam body. In Ngancar dam, there are 2 pieces of v-notch weir, but not all the instruments can describe the condition of discharge of seepage in the dam body. This is because of both the instruments cannot drain the water seepage above a threshold. Seepage water tends to flow through a pipe below the threshold so that the seepage capacity cannot be measured properly. Things can be done is to re-position setting v-notch weir in order to function properly.
. Figure. 6 . V-notch weir cannot measure the seepage discharge (both on the left and right of the dam).
Analysis of seepage.
The amount of seepage that flows from the body of Ngancar Dam is calculated with finite element. The result of the calculation is Flux, which is the discharge (Q) seep through the Ngancar Dam core. Water reservoir boundary conditions at Flood Water Level (FWL) +243.98, normal water level (NWL) + 243.20, and low water level (LWL) + 235. Average seepage capacity (4.786, 10 -3 m³/s) > 1% of the average Q river (1.785.10 -3 m³/s). Thus it can be concluded that the seepage beneath the foundation and body of the Ngancar dam is not safe and needs to be repaired immediately. This is thought to be due to weathering of limestone rocks at the foundation base
Analysis of slope stability
Slope stability analysis is reviewed based on static and dynamic load conditions. Analysis to determine the magnitude of earthquake design following the guidelines of Pd-T-14-2004 A [10] . Analysis of the stability of the rock-earth fill dam is calculated by considering the risk factor dam safety [11] [12] . Based on the risk class of the dam and waterworks, the criteria for the design earthquake loads in OBE (optimum based earthquake) and MDE (maximum design earthquake) can be determined by guidelines of Pd-T-14-2004. Then to the Ngancar Dam with risk class II (moderate), the analysis methods used in the period, T = 100 years (for "requirement without damage" OBE) and the period T = 3,000 years ("requirements allowed no damage without collapse" MDE). Reference: calculation and analysis Note = * (safety factor < 1,1) category is not safe Reference: Calculation and Analysis Note = * (safety factor < 1,1) category is not safe From the analysis above shows that the dynamic load conditions, slope stability Ngancar dam are safe against seismic load conditions return period of 100 years and 3,000 years, but both are critical to the rapid drawdown conditions. It makes an important record in the implementation of guidelines for operating the reservoir in order to avoid or be careful.
Conclusion
Based on the analysis of hydro-geotechnical above, the dam safety conditions on Ngancar Dam can be concluded in the category enough, this is because some instruments existing dam has not been optimal in monitoring the safety of dams. Not all piezometers functioning properly. Also, the presence of the deformation instrument is not monitored continuously, in addition, to aspects of security and stability is less secure conditions of rapid drawdown. Also, observations of several springs around the dam need to be done, given the amount of seepage from the spring on the right side of the dam there are bigger symptoms.
